Abstract. I present the rcpoisson command for right-censored count-data models with a constant (Terza 1985, Economics Letters 18: 361-365) and variable censoring threshold (Caudill and Mixon 1995, Empirical Economics 20: 183-196). I show the effects of censoring on estimation results by comparing the censored Poisson model with the uncensored one.
Introduction
Models that adjust for censoring are required when the values of the dependent variable are available for a restricted range but the values of the independent variables are always observed; see Cameron and Trivedi (1998) and Winkelmann (2008) . For example, a researcher who is interested in alcohol consumption patterns among male college students may define binge drinking as "five or more drinks in one sitting" and may code the dependent variable as 0, 1, 2, . . . , 5 or more drinks. In this case, the number of drinks consumed will be censored at five. Some students may have consumed more than five alcoholic beverages, but we will never know. Other examples of censoring include the number of shopping trips (Terza 1985) , the number of children in the family (Caudill and Mixon 1995) , and the number of doctor visits (Hilbe and Greene 2007) .
Applying a traditional Poisson regression model to censored data will produce biased and inconsistent estimates; see Brännäs (1992) for details. Intuitively, when the data are right-censored, large values of the dependent variable are coded as small and the conditional mean of the dependent variable and the marginal effects will be attenuated.
In this article, I introduce the rcpoisson command for the estimation of rightcensored count data. Section 2 describes the command, section 3 gives an example of cross-border shopping trips, section 4 presents postestimation commands, section 5 presents the results of a simulation study, section 6 presents methods and formulas, section 7 describes saved results, and the conclusion follows.
The rcpoisson command
The rcpoisson command fits right-censored count data models with a constant (Terza 1985) or a variable censoring threshold (Caudill and Mixon 1995) . A variable censoring threshold allows the censoring value to differ across each individual or group-for instance, in the example above we can add female college students to our study and define binge drinking for females as "3 or more drinks in one sitting". Weights are not allowed with the bootstrap prefix.
Syntax

Options
ul (# | varname) indicates the upper (right) limit for censoring. Observations with depvar ≥ ul() are right-censored. A constant censoring limit is specified as ul(#), where # is a positive integer. A variable censoring limit is specified as ul(varname); varname should contain positive integer values. When the option is specified as ul, the upper limit is the maximum value of depvar. This is a required option.
noconstant suppresses constant terms.
exposure(varname e) includes ln(varname e) in the model with the coefficient constrained to 1.
offset(varname o) includes varname o in the model with the coefficient constrained to 1.
constraints(constraints) applies specified linear constraints.
vce(vcetype) specifies the type of standard error reported. vcetype may be oim (the default), robust, or cluster clustvar.
level(#) sets the confidence level. The default is level(95).
irr reports incidence-rate ratios.
nocnsreport suppresses the display of constraints.
coeflegend displays a coefficient legend instead of a coefficient 
Saved results
The censoring threshold will be returned in e(ulopt). If a variable censoring threshold was specified, the macro will contain the name of the censoring variable; otherwise, the macro will contain the user-specified censoring value or the maximum value of the dependent variable. 
Example
To illustrate the effect of censoring, we use data on the frequency of cross-border shopping trips from Slovenia. The respondents were asked about the number of shopping trips they made to another European Union country in the previous 12-month period. In this case, the ul option is equivalent to ul(2)-ul with no argument tells Stata to treat the maximum value of the dependent variable as the censoring value.
The interpretation of parameters in the censored Poisson model is exactly the same as in the uncensored model. For example, the frequency of trips for people who have an Internet connection at home is exp(.634) or 1.89 times larger than for those with no Internet connection. Those rates can be obtained by specifying the irr option. Alternatively, we can calculate the percent change in the number of expected trips, which is (exp(.634)-1)*100 or 89%.
We can compare the censored model with the uncensored one: As can be seen, all coefficients but one returned by uncensored Poisson are smaller than those of the censored Poisson, and so are the marginal effects. The estimate for internet falls slightly to 0.616, which translates to an 85% increase in the number of expected trips for respondents with an Internet connection at home.
Model evaluation
rcpoisson supports all the postestimation commands available to poisson, including estat and predict. The only difference is that, by default, predict returns the predicted number of events from the right-censored Poisson distribution. If you want to obtain the predicted number of events from the underlying uncensored distribution, specify the np option. Note: dy/dx for factor levels is the discrete change from the base level.
Thus having an Internet connection at home increases the expected number of crossborder trips by 0.19, holding all the other variables constant.
Simulation study
To compare the uncensored and censored Poisson models, we perform a simulation study. True values of the dependent variable y, obtained from a Poisson distribution, are censored at two constant points, and we attempt to recover the true parameters used in the data-generating process. The variables x 1 and x 2 are generated as uncorrelated standard normal variates, and we fix the values of β 1 and β 2 at 1 and −1, respectively. We perform 1,000 replications on sample sizes of 250, 500, and 1,000, and we choose the censoring constants such that the percentages of censored y-values are roughly 10% and 39%. Tables 2 and 3 present the results: The "Mean" columns report the average of the estimated coefficients over 1,000 simulation runs. The "Std. Dev." columns report the standard deviation of the estimated coefficients, while the "Std. Err." columns report the mean of the standard error of the true parameters. Finally, the "Rej. Rate" columns report the rate at which the true null hypothesis was rejected at the 0.05 level. With the exception of one run, the coverage is effectively 95% or better for the censored Poisson model. The coverage for the uncensored Poisson model is essentially zero. As can be seen, the bias for the uncensored Poisson model is substantial, even with a small amount of censoring.
Methods and formulas
The basics of the censored Poisson model are presented in Cameron and Trivedi (1998) and Winkelmann (2008) . Here we assume that the censoring mechanism is independent of the count variable (see Brännäs [1992] ).
Consider the probability function of the Poisson random variable:
where µ i = exp(x i β), x i is a vector of exogenous variables, and β is a vector of unknown parameters. In a traditional Poisson setting, we observe all y i exactly; however, in a censored Poisson model, we observe the true y ⋆ i only below a censoring point c i . Thus
The censoring point c i can vary for each observation (Caudill and Mixon 1995) . If c is a constant, we have a model with a constant censoring threshold (Terza 1985) . Then the log likelihood function of the sample can be written as
The gradient is
and the Hessian is 
Conclusion
In this article, I introduced the rcpoisson command for censored count data. I illustrated the usage on censored survey responses and provided a comparison with the uncensored Poisson model. I showed, through simulation, that the uncensored Poisson model is unable to recover the true values of the parameters from the underlying distribution-something the censored Poisson model was quite successful with.
